Context: The feeling of abdominal fullness, bloating, and movement of gas in the abdomen is a very uncomfortable sensation termed flatulence. Since flatulence is one of the most common gastrointestinal symptoms that is bothersome to patients, it is important to identify effective methods to resolve this issue. In modern medicine, management of flatulence is often not satisfactory. On the other hand, traditional systems of medicine can be considered good potential sources to find new approaches for preventing and treating flatulence. The aim of this study is to review flatulence treatments from a traditional Persian medicine (TPM) viewpoint. Evidence Acquisition: In this study, the reasons for flatulence and methods for its prevention and treatment are reviewed in traditional Persian medicine (TPM) texts and then related with evidence from modern medicine by searching in databases, including PubMed, Scopus, Google Scholar, and IranMedex. Results: From a traditional Persian scholar viewpoint, one of the most important causes of flatulence is an incorrect manner of eating; valuable advice to correct bad eating habits will be illustrated. In addition, traditional practitioners describe some herbs and vegetables as well as herbal compounds that are effective food additives to relieve flatulence. The anti-flatulent effect of most of these herbs has been experimentally verified using modern medicine. Conclusions: Attention to TPM can lead to the identification of new preventive and curative approaches to avoid and treat flatulence. In addition, Persian viewpoints from the medieval era regarding flatulence are historically important.
Context
The feeling of abdominal fullness, tightness, and movement of gas in the abdomen is a very uncomfortable condition (1) . Flatulence is the passage of excessive amounts of gas and the feeling of abdominal fullness and bloating. Flatulence is one of the most common complaints of patients (2) . Approximately 15 -23% of Asians and 15 -30% of Americans suffer from flatulence (3) . Community surveys have revealed that around 10 -30% of individuals reported bloating during the previous year. The symptom is about twice as common in women as it is in men (4) . According to the ROMEIII diagnostic criteria, for a diagnosis of flatulence, a feeling of gas and an observable recurrent distention of the abdomen must have occurred for the first time ≥ 6 months before the patient presents and must have been present ≥ 3 days a month during the last 3 months without any other causative underlying disease. In that case, the condition is called functional flatulence (4, 5) . Unfortunately, according to modern medicine, the cause of flatulence cannot be determined in many cases. It may occur due to functional gastrointestinal disorders, irritable bowel syndrome, psychological disorders, or because of aerophagia (2, 6) . Modern medicine offers a few methods to treat simple flatulence, such as the consumption of simethicone and its derivatives and some antibiotics (7) . On the other hand, today the world is moving toward integrating complementary and alternative medicine (CAM) into modern medicine. Traditional Persian medicine (TPM) is one of the richest branches of complementary medicine (8) . TPM offers a holistic outlook about health and disease, and its preventive approach precedes its curative one (9, 10) . TPM has deep roots in the history of medicine. It dates back thousands of years to an ancient era (11) . Persians have a well-developed system of medicine based on a humoral paradigm that existed before Islam (12) . In the early Islamic era (9 -12 th century AD), Persian medicine flourished and became the main paradigm of medicine in the east and west (13) . Some Persian manuscripts, such as the Canon of Avicenna and Liber continent of Razes, were still the main reference books in western universities until the 17 th century AD (14, 15) . This traditional system of medicine that has thousands of years of background can be considered a good potential source to find new approaches for the prevention and treatment of many conditions.
Traditional Persian references have been repeatedly discussed; traditional scholars, such as Avicenna and Razes, have comprehensively explained flatulence, its etiology, and preventive and curative methods. They have illustrated exhaustive advice, especially in regards to diet and eating manner modification, to overcome flatulence. In this study, we will discuss the causes, prevention, and remedies of flatulence from a TPM point of view.
Evidence Acquisition
As the first step, TPM resources and books, such as Qanun fi al-Tib, Exir-e-Azam, Teb-e-Akbari, Mofarah alGholoob, Makhzan-ol-Advieh, Al-Aghraz al-Tebbieh va al-Mabahes al-Alayieh, Raz-e-Darman (Table 1) , were carefully studied to identify the parts related to digestive and gastrointestinal diseases; flatulence was searched for manually using the terms Nafkh, Nafkhah, and Rih. Next, the definition, etiology, and treatment of this condition were deduced, summarized, and classified. Then, their practical and usable advice and suggestions were noted. The word "flatulence" and the associated medicinal herbs were used as search terms in modern medicine texts and articles via indexing sources such as PubMed, Scopus, Google Scholar, and IranMedex. Finally, experienced and practical advice from TPM for the treatment of flatulence was explained, and evidence of the same methods in modern medicine was illustrated.
Results

Definition of Flatulence From a Traditional Medicine Perspective
In TPM references, flatulence is called Nafkh (19) , Nafkhah (20) , and Rih (19) . Mohammad Akbar Arzani (18 th century) and Mohammad Hossein Aghili Khorasani (18 th century) wrote that flatulence is the bloating of the abdomen (19, 20) , and Mohammad Azam Khan (19 th century) verified their statement (22) . Seyed Ismaiel Jorjani (12 th century) also believed that flatulence is abdominal flatus (17) . In traditional scholars' opinion, Nafkh also can occur in the liver, uterus, eyelids, and even muscles and nerves (18) ; however, the purpose of this article is to discuss gastrointestinal flatulence.
Etiology of Flatulence From a Traditional Medicine Perspective
Traditional practitioners believed that flatulence had different causes:
1-Occurring cold abnormal temperament (Su-e-Mizaj) in the gastrointestinal tract, especially in the stomach, so that such coldness will weaken its function and digestion will be impaired. This maldigestion produces harmful gases, which will be concentrated in the cold gastrointestinal tract and therefore produce flatus.
2-The amount of food that is eaten can be involved in the production of flatulence. If more than the usual amount of food is eaten, the gastrointestinal system will be weakened. Therefore, it cannot digest food properly, and flatulence will result.
3-The type of food eaten can cause flatulence and bloating in several ways:
-The eaten food may have a wet and cold temperament, like squash and cucumber. Even when eaten in moderate amounts, such foods can produce dense gases as a result of the effect of the gastric temperature on them due to their high water content. In other words, the gastric temperature cannot impoverish these gases and thus, bloating and flatulence will occur.
-Food may have a flatulent nature, such as lentils and other beans. -Food may be distasteful or malodorous. Traditional Persian scholars believed that the gastric sense is very strong, so the stomach will benefit from goodsmelling substances and will suffer when malodorous edibles are consumed. It is obvious that if the stomach dislikes specific food, it cannot digest the food properly. Consequently, bloating and flatulence will emerge.
-Flatulence can be caused by the accumulation of improper humors (Khelt) in the gastrointestinal tract, such as phlegm or black bile (16, 17, 20, 22) .
Prevention of Flatulence From a Traditional Medicine Perspective
Modification of eating habits as follows can be used to prevent flatulence:
1-Food should be chewed thoroughly, soaked with saliva, and then taken down to the stomach.
2-Food should not be eaten before feeling hungry. In other words, only eat when you feel hungry. You should stop eating before feeling complete fullness.
3-Food should be eaten slowly and calmly. 4-Pleasurable and funny subjects should be talked about while sitting around the table to eat food.
5-Drinking beverages while eating food or immediately after should be avoided.
6-Eating salad, yogurt, and other side dishes along with the main food should be discouraged.
7-Beverages, vegetables, and fruits should be consumed at least 1 -1.5 hours after the main food.
8-To prevent flatulence, some kinds of foods should be avoided:
Fatty and fried foods, very sour, spicy and chilly foods, coffee and cacao, strong tea, ice and beverages cooled by it, pasty foods, flatulent cereals, such as beans (Phaseolus vulgaris L.) and lentils (Lens culinaris Medikus) and vegetables including cabbage (Brassica oleracea L.), raw beets (Beta vulgaris L.), turnips (Brassica rapa var. rapa L.), garlic (Allium sativum L.) and onions (Allium cepa L.), and fruits like peaches (Prunus persica (L.) Stokes), plums (Prunus spp.), cucumbers (Cucumis sativus L.), and squash (Cucurbita pepo Mill.), oranges (Citrus × sinensis (L.) Osbeck), and tangerines (Citrus tangerine Tanaka) (21, 23, 24) .
Treatment of Flatulence Through Diet From a Traditional Medicine Perspective
1-Drinking a cup of boiling water 30 minutes before breakfast is recommended (25) .
2-At breakfast time, the consumption of citron (Citrus medica L.), apple (Malus domestica Borkh, 1803) or quince (Cydonia oblonga Mill.) jam or butter and honey with toasted bread is recommended without drinking any beverages, such as tea or milk (16, 17, 19, 20, 22) .
3-It is better for patients who suffer from flatulence to consume easily digestible foods, such as roasted chicken and low-fat soups and stewed foods (24) . 4-It is highly recommended that patients eat currants, dried figs, and whole grain bread to eliminate the constipation that follows the alleviation of flatulence (19) .
5-In the case of rice consumption, adding some herbs and spices, such as dill (Anethum graveolens L.), coriander (Coriandrum sativum L.) and cumin (Cuminum cyminum L.), is useful (16) (17) (18) (19) (20) 22) .
6-Adding some herbs, such as dill, parsley (Petroselinum crispum (Mill.) Fuss), basil (Ocimum basilicum L.), spearmint (Mentha × spicata L.), and savory (Satureja hortensis L.), to the daily diet is another recommendation (16-18, 20, 22, 24) .
7-Using ginger (Zingiber officinale Roscoe 1807), celery (Apium graveolens L.) seed, thyme (Thymus vulgaris L.), fennel (Foeniculum vulgare Mill.), anise (Pimpinella anisum L.), and cumin as condiments in foods is beneficial to remove flatulence (16-18, 20, 22, 24) .
8-When consuming yogurt, it is advised to add some thyme and salt to it (24).
Treatment of Flatulence on the Basis of Herbal Compounds From a Traditional Medicine Perspective
1-The combination of black cumin (Nigella Sativa L.) with ajwain (Trachyspermum ammi Sprague) is highly recommended in equal amounts (the same size tablespoon for each one) at the beginning and the end of the meal.
2-Grind 1 -2 tablespoons of cow parsnip fruit (Heracleum persicum Bartram) softly and mix it with the same amount of rock candy powder and sour orange blossom extract and then use the mixture (24).
3-Mix a compound of 20 g ajwain, 5 g black cumin, 10 g celery seed, 15 g anise, and 20 g mastic (resin obtained from Pistacia lentiscus L) with a small amount of sugar and use it (24).
4-Imam Sadeq (the sixth Imam of Twelver Shi'ites) said: "Grind black cumin and mix the content with honey and then use it for treatment of abdominal flatulence." (25) 5-Elsewhere in his remarks, Imam Sadeq said: "When thyme and salt are mixed with each other, it wards off abdominal bloating and opens the obstructions. Mixture of thyme and salt improves the stomach" (25).
6-Imam Sadeq also recommended a drug named Dava e Balgham for the treatment of flatulence. He said: Grind mastic, ajwain, thyme, and black cumin (equal amounts from each one) and mix them with honey. Then eat 3.5 g of that mixture two times daily: in the morning before breakfast and at night (18) .
7-Mix a compound of ground ajwain, anise, cumin, and caraway (Carum carvi L.; 5 g from each) with a little rock candy powder and use three tablespoons of it a day (24).
8-Grind 10 g cumin, 10 g fennel, and 5 g anise and mix them. Pour them in one boiling glass of water and leave it for 20 minutes. Then, drink a cup of the mixture half an hour after the meal (24).
9-Grind 15 g thyme, 15 g ajwain, and 15 g cumin and mix them with two cups of sugar. Use one dessertspoon of the mixture after the meal (24). 10-Pomegranate (Punica granatum L.) and spearmint syrup: Boil 600 total g of sour and sweet pomegranate juice with 300 g sugar and 12 g spearmint extract and mix them well (26) .
11-Mix 30 g castor (Ricinus communis L.) oil with 180 g anise extract, and rub the mixture on the stomach twice daily (22) .
12-Wrap warmed wheat bran and salt and/or dill leaves in a cloth and put it on the stomach (22).
13-Anointing dill oil or mastic oil on the stomach is recommended in TPM to treat abdominal flatulence (22, 27 ). 14-One of the treatment methods of disease in TPM is cupping therapy. Traditional scholars believed that hot cupping therapy of the stomach can eliminate flatulence (16, 22, 27) .
The passing of intestinal gas is a normal process, but it can become unpleasant, uncomfortable, or embarrassing, in which case it is called flatulence. Since flatulence is one of the most common gastrointestinal symptoms that bothers patients, and management of this condition is often not satisfactory (28) , it is important to search for more effective methods of treatment. In modern medicine, although the functional flatulence criteria require the absence of other disorders, most research has been done on patients who have irritable bowel syndrome (IBS) (4). On the other hand, TPM texts are valuable repositories of traditional medical information, and it is a pity that this resource is not used more often. In these texts, flatulence is called Nafkh, Nafkhah and Rih and is explained as bloating of the abdomen and the presence of flatus within it. Traditional Persian scholars believed that cold dystemperament of the gastrointestinal system will weaken the stomach and intestines; their internal temperature, which is essential for good digestion and indigestion, can cause flatulence (16, 17, 19, 20, 22, 24) .
They also explain essential schemes for health maintenance; one of the most important of them is a correct manner of eating. They believed that an improvement in eating habits will prevent most illnesses (16, 21, 23, 28, 29) . As mentioned in the main causes for the creation of flatulence, eating food without chewing it well will weaken the stomach and consequently impair digestion. This issue is of paramount importance when the patient is very hungry, which will compel him to eat more food rapidly. From a TPM viewpoint, this manner of eating will extinguish the gastric internal temperature and weaken it, so gastric digestion will not be carried out properly. In addition, much air will be swallowed, which will consequently cause flatulence and other gastrointestinal tract discomforts and diseases (16, 24) . In modern medicine, patients with flatulence, for example IBS patients, are advised to eat slowly, chew their food well, and not to chew gum (to avoid aerophagia) (28) .
Drinking beverages along with food also weakens the internal gastric temperature, therefore impeding the act of digestion (16, 17, 20, 22) . It is suggested that digesting enzymes cannot operate well in a diluted gastric environment. This maldigestion can cause flatulence and produce gases in the abdomen (24) .
It is mentioned in the results that talking about joyful subjects during meals is useful for the prevention of flatulence. It is obvious that happiness has a positive effect on health (30) . In this respect, the late Dr. Abdollah Ahmadiyeh (1886 -1959) wrote in his book, Raz-e-Darman: "laughter and mirthfulness stimulates the digestive tract and boosts its movement and consequently, will ease digestion and absorption of food in gastrointestinal system. Laughter and happiness will provoke intestines more and also will ease warding off redundant and waste substances" (24) .
Eating any side dishes, such as yogurt and salad, along with the main food is forbidden. From a TPM point of view, digestion of side dishes in the stomach requires a shorter amount of time than the digestion of the main food. This difference may impair the function of digestion, and the food will therefore be spoiled in the stomach. Consequently, it may cause a stomachache and flatulence. Beverages, fruits, and other side dishes should be eaten 1 -1.5 hours after the main food (16, 21, 23) .
Traditional scholars have prohibited flatulent patients from eating fried, spicy, and chilled foods because of their irritant effect on the stomach (16, 21, 23) . Drinking iced beverages produces bad humors and a cold dystemperament in the gastrointestinal tract according to TPM, and flatulence may result (16, 20, 22) . Eating flatulent cereals should also be avoided unless anti-flatulent vegetables and condiments, which will be discussed later, are added to them (16, 17, 20, 22) . Modern medicine also recommends avoiding the consumption of some types of foods, particularly junk food, fast foods, and other edibles that are full of irritating additives or preservatives, high cholesterol, highly spiced foods, caffeine, carbonated beverages is advised; most of these provoke gastric acid secretions and dyspepsia followed by indigestion, which may cause flatulence (4, 28, 31) . In addition, eating flatogenic foods, such as legumes and cabbage, may aggravate the symptoms; these should be excluded from the diet (4, 28) .
In regards to the treatment of flatulence, some dietary advice and tips are illustrated in TPM. Drinking a cup of boiling water 30 minutes before breakfast, eating easily digested foods, and consuming currants, dried figs, and whole grain bread alleviates the constipation and stomachache derived from flatulence (21, 24) . It has been verified in modern medicine that bloating may decrease if the associated constipation is improved (4, 28) .
Traditional Persian scholars believed that the consumption of citron, apple, or quince jam at breakfast time will strengthen the gastrointestinal system and restore the function of digestion. Therefore, flatulence may not occur provided that these foods are eaten with toasted bread and without tea, milk, or other beverages, as mentioned above (19, 21, 23) . Quince is good for the stomach and liver and cures halitosis. Citron also improves the gastrointestinal system; its jam helps to digest food and removes flatulence from the abdomen (19) . In modern medicine, the gastroprotective and anti-flatulent effects of apple and quince have also been illustrated (32, 33) .
Adding some vegetables and condiments to the ordinary diet is beneficial to remove flatulence. According to TPM, dill digests food well, improves stomachaches, and prevents stomach weakness as well as avoids spoilage of food in the body. Moreover, dill removes bad humors from the stomach and eliminates flatulence. If meat is cooked with dill, any bad odors are removed, and the meat is cooked quickly and is easily digested (19) . In modern medicine, the anti-flatulent effects of dill have also been explained, particularly in babies and young children (34, 35) . The carminative volatile oil in dill improves appetite, relives gas, and aids in digestion (33, 35, 36) . Dill water is believed to have a soothing effect and is given to babies to treat gripe and relieve hiccups and colic. Dill also can be advised for nursing mothers and will then be transferred to the baby in the milk to help prevent colic (37) . According to TPM, parsley, basil, and spearmint are believed to clean spoiled humors from the stomach, prevent stomach weakness, and also remove flatulence (19) . In modern medicine, the anti-flatulent effect of these three plants and their influence on improving the gastrointestinal tract have been explained (33, (38) (39) (40) . Parsley is listed by the council of Europe as a natural source of food flavoring (41) . Basil extract is now used as a carminative herbal drug. Spearmint contains 87% carvone, which offers effective anti-flatulent characteristics (33) .
Traditional scholars believed that coriander improves gastric orifices and prevents the rising of harmful gases from the stomach towards the brain, which traditional scholars believed was the cause of headache (16, 17, 19, 20, 22) . These scholars also advocated adding thyme to foods to facilitate digestion, remove flatus, and clean bad humors from the stomach. Moreover, thyme also prevents the rising of harmful gases from the stomach towards the brain and additionally relieves abdominal pain (19) . Modern medicine has confirmed that coriander and its oils (containing 65 -70% linalool) and thyme (containing thymol) are used as carminatives (33, 42) .
Persian traditional scholars advised some herbal compounds to relive flatulence. Ginger, cumin, celery seed, fennel, anise, black cumin, ajwain, cow parsnip fruit, mastic, and caraway are used for this purpose. From a TPM viewpoint, these herbs improve the digestive system, remove accumulated gases from the gastrointestinal tract, relieve abdominal pain, and cleanse the stomach from any bad humors that have adhered to it. Furthermore, ginger has a laxative effect (19) . In the modern era, these plants are also used as a remedy against a variety of gastrointestinal disorders, e.g. indigestion, flatulence, colic pain, etc. and it is believed that their essential oils have aromatic, carminative, and stomachic properties (43) . It is believed that compounds of ginger, like gingerols and shogoal, produce enhanced gastrointestinal activity; ginger is used as a carminative (33, 42) . New medical articles have explained the carminative effect and the effectiveness of fennel and anise in improving the gastrointestinal tract (33, 42, 44, 45) . Nigella sativa contains alkaloids and volatile oils and has also been used as a carminative; the carminative and antispasmodic properties of caraway have been experimentally verified. Mastic is a protective agent for the stomach, and investigations at the University of Nottingham medical school indicated success in the treatment of gastric ulcers using mastic. Recent studies have shown that mastic can kill Helicobacter pylori (28, 46) . Cumin (containing 25 -35% cuminic aldehyde pinene and alpha terpinol) improves gastrointestinal function and is effective in the removal of flatulence (33, 42, 46) . The ajwain seed possess stimulant, antispasmodic, and carminative properties. Thymol is the main component of its seed (about 50% of the essential oil of seed) that is used for gastrointestinal ailments. It is an important remedial agent for flatulence (33, 47) . Hexyl butyrate (56.5%), octyl acetate (16.5%), hexyl 2-methylbotanoate (5.2%), and hexyl isobutyrate (3.4%) were identified as major constituents of the Heracleom persicum essential oil. Due to the presence of these components, the plant is used medicinally to relieve flatulence and stomachaches, and is also a flavoring agent (48, 49) .
Conclusions
One of the most important causes of flatulence is an incorrect manner of eating. TPM suggested that modifications and corrections of eating habits are the best solutions for the treatment of flatulence. They proposed some valuable advice, such as eating simple and easy-to-digest foods, and some effective additives and herbal compounds to take to overcome flatulence. Paying greater attention to TPM may lead to the discovery of new preventive and curative approaches to avoid and treat flatulence. In addition, the Persian point of view in the medieval era about flatulence is historically important. This review shed light on some parts of the history of medicine in medieval Persia and suggested potential remedies to manage flatulence supported by current findings and evidences. However, further investigations will be needed to evaluate these suggestions in experimental and human studies to approve new natural remedies based on traditional knowledge. 
